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Chairman’s report of a Round Table Discussion held 
on the afternoon of 21 September 1971 at Varna, 
Bulgaria, during the 7th FEBS Meeting. 
The following formed the panel of speakers: 
P.N. CAMPBELL, Chairman 
Department of Biochemistry 
University of Leeds 
9 Hyde Terrace, 
Leeds LS2 9 LS, England 
T.K. NIKOLOV 
Department of Biochemistry 
Faculty of Biology 
University of Sofm 
Moskovska 49 
Sofia, Bulgaria 
E. HOFMANN 
Physiologische-Chemisches Institut 
Karl-Marx- Universitat 
Liebigstrasse I6 
701 Leipzig, DDR 
P. GONNARD 
Laboratoire de Biochimie 
Fact&k de Medecine, Creteil 
51 Avenue de Lattre de Tassigny 
94 CrCteil, France 
G. SEMENZA 
Laboratorium fir Biochimie 
ETH Zurich 
Universitatstrasse 6 
8006 Zurich. Sch weis 
The Round Table Discussion was planned by T.K. Nikolov and P.N. Campbell. 
At Professor Nikolov’s invitation Professor Campbell took the chair. 
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1. General introduction 
In introducing the Discussion Campbell pointed out that FEBS was embarking on a new venture since the subject of teaching 
had not previously figured at a FEBS Meeting. He said that the outcome of the Discussion would be reported to the FEBS 
Council which was due to meet in two days time and the Council could then decide if further activity in this field was required. 
He said that FEBS had run a Summer School on ‘Practical Biochemistry in the Medical Course” in I968 and that a report had 
been published, copies of which could still be obtained on application to him 
Over the years there had been much discussion concerning the rekrtive importance of research and teaching in an Academic 
Department. Some had always thought that such discussions were rather futile and it wyls probably true, at least in the United 
Kingdom, that one now heard much less about the matter. It seemed to be generally agreed that a Department of Biochemistry, 
to be effective in teaching, had to have a research atmosphere. This was essential for the training of students in research methods 
and w~ls necessary if the teachers were to be able to tune in to the current developments in knowledge and transmit such informa- 
tion to students. There was also an increasing trend for the routine practicals to be replaced by projects and this demanded an 
interest by the teachers in research. In summary one should not expect all members of the staff of a department to be intensely 
active in research but a reasonable proportion should be. 
Campbell went on to say that it followed that the whole business of research and teaching was intimately linked and that it 
was therefore right that FEBS should try to assist the biochemists of the Constituent Societies to come together and share their 
expertise. In the hope that the discussion would not be too diffuse it was proposed to consider six interrelated topics which 
would be taken in turn. The panel of speakers were aware that they were no more expert than the audience and everyone should 
feel free to contribute to the discussion which would be recorded. 
2. Biochemistry as an undergraduate subject for 
scientists 
2.1. Introduction 
CampbeN said that it was arguable whether bio- 
chemistry should be taught as an undergraduate sub- 
ject or whether it should merely be confined to post- 
graduate study. While in the USA most teaching in 
biochemistry is at the postgraduate level, in Britain 
it is now an important undergraduate subject at most 
universities; the first undergraduate course having 
started in Cambridge in 1921. On the basis that a 
student is classified as a graduate in biochemistry if 
he spent at least half his time in his final year study- 
ing biochemistry, then the records of The Biochemical 
Society showed that in 1970 about 750 biochemists 
so graduated in the United Kingdom. The figure for 
1971 would certainly be even greater. 
2.2. Undergraduate biochemistry in Europe 
Hofmann said that in the last two decades bio- 
chemistry and molecular biology had progressively 
penetrated the basic training of students in biology, 
microbiology, chemistry and last but not least pre- 
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clinical and clinical medicine. It was generally accept- 
ed, that biochemistry, together with genetics, was 
largely responsible for the emergence of a new biol- 
ogy which was analytical in character and distinct 
from the descriptive nature of the old biology. In 
parallel with the rapid growth of biochemistry and 
molecular biology, as well as many related fields, 
a need for well educated graduate biochemists arose 
predominantly for employment in the biochemical 
and pharmaceutical industry, microbiological and 
biochemical engineering, plant protection and pest 
control, clinical biochemistry, and for the partici- 
pation of biochemists in national or international 
research projects. 
At present, the undergraduate ducation of bio- 
chemists in European universities took place both 
in faculties of science, namely in the departments of 
biochemistry, biology or of chemistry, or in all 
three departments acting together in a cooperative 
manner, and in the institutes of biological or physiol- 
ogical chemistry in the medical facul@es. The ad- 
vanced development of biochemistry in the medical 
faculties was a fine tradition of German universities. 
In general, the place of education, whether in the 
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faculty of science or of medicine, determined the 
prospective field of the students’ employment. 
In some European countries pecial curricula for 
students of biochemistry had been established, in
more or less close connection with biology or chem- 
istry, and a university diploma in biochemistry could 
be awarded. 
2.3. Undergraduate biochemistry in the GDR 
Hofmann went on to say that in the GDR bio- 
chemists were educated in the university departments 
of biological sciences. Their training in the funda- 
mentals (two years) took place together with students 
of biology and partially with those of chemistry. 
This basic training included biology (500 hr), which 
was taught from a new point of view, chemistry 
(1000 hr), physics (200 hr), mathematics (200 hr), 
cybernetics and model building (50 hr). 
The third and fourth years were devoted to the 
special training of students in biochemistry and 
molecular biology. In Leipzig, the biochemistry 
teaching staffs from the Departments of Biological 
Sciences and.from the Faculty of Medicine acted 
cooperatively, using the equipment of both faculties 
for practical courses. Students of biology in their 
third and fourth year studied some aspects of bio- 
chemistry. Those students of chemistry, who wished 
to change to biochemistry got this opportunity after 
finishing their second year. 
The two years of special training of undergraduate 
biochemists was broken up as follows: general and 
theoretical biochemistry (50 hr), enzymology (100 hr), 
intermediary metabolism, molecular biology and 
genetics (100 hr). Lectures were supported by seminars 
with small groups of students. Practical courses were 
given in general and cellular biochemistry (170 hr), 
radiochemistry (50 hr), microbiology (30 hr), bio- 
physics (60 hr). 
In the GDR, the following specializations inedu- 
cating biochemists had been organized: 
1. plant biochemistry 
2. biochemical and microbiological engineering 
3. animal biochemistry 
Special lectures, seminars and courses were given on 
these subjects in the fourth year. The normal curri- 
culum finished with a thesis (time needed for it 
about six months) before the students obtained the 
university diploma. 
Some biochemists, especially those who were 
interested in medical biochemistry and human genetics, 
obtained their education in medical faculties and 
after finishing preclinical and clinical curricula ob- 
tained a postgraduate raining in biochemistry. 
Hofmann continued by saying that one point de- 
served special mention. In the universities of the 
GDR discussions had taken place on the question: 
“How is it possible to improve the creative work of 
students in both the science and the medical facul- 
ties?’ With this aim in view groups of good students 
worked in the institutes and were involved in research 
work. Others were engaged in more applied fields, 
for instance checking the significance of diagnostic 
data taken from the literature and discussing their 
respective metabolic and general biochemical back- 
ground. Others cooperated with the teaching staff 
in developing new programs for lectures, seminars 
and practical courses including the improvement of 
the efficiency test during the year. On the whole, in 
the last five years a new confident relationship between 
the teaching staff and students had come about. These 
scientific-creative activities of a majority of students 
were consequently supported by the student organiza- 
tions in their country. Very recently special courses 
for talented research students in various fields of ex- 
perimental sciences, including medicine, had been de- 
veloped. The subjects chosen had, like biochemistry 
and molecular biology, a high rate of growth and 
played an important role in fundamental nd applied 
fields. These students came very early to creative x- 
perimental work and got directly the first doctorate 
of science or medicine. 
In Hofmann’s view, the education of the under- 
graduate student in biochemistry should be so or- 
ganized that he should be made familiar with the 
basic facts and problems, getting a generalized know- 
ledge and creative understanding of the present state 
and the prognostic growth not only of biochemistry 
as a special branch of science, but predominantly of 
biology and its applied fields including medicine and 
their great significance for the development of human 
culture and social ife. It was important o recognize 
the disadvantages of an encyclopaedic approach in 
teaching biochemistry and to choose topics and 
methods that developed an open mind for creative 
thinking, led to the recognition of the relationship 
between different fields, achieved good experimen- 
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tation and a high standard of methodical knowledge. 
The development of a strong desire for discovering 
new fundamental laws and rules of nature was also 
very essential. 
2.4. Undergraduate biochemistry in Bulgaria 
Nikolov spoke of the courses in biology and bio- 
chemistry which had been set up in Bulgaria. The 
course in biochemistry aimed at an understanding 
of general biochemistry and was based on the prin- 
ciples of metabolic reactions, the fundamentals of 
enzymology and the properties of biopolymers. He 
found it better to treat metabolism in two parts, 
anabolic and catabolic, rather than according to the 
basic compounds of the organism, and also to intro- 
duce early the concepts of auxotropic and hetero- 
tropic metabolism. He had written the first text- 
book of biochemistry in Bulgarian and had tried to 
emphasize the unity and diversity of metabolism and 
the metabolic differences between animals and plants. 
H: had omitted problems concerned with functional 
biochemistry, plant physiology being considered as 
a special branch. In the final chapter he considered 
integration, control and regulation. He found that 
this was a useful way to draw together the separate 
parts that were dealt with in the earlier chapters and 
the students also appreciated the opportunity for 
a quick and effective revision of the material. 
2.5. Discussion 
0. HofJinann-Ostenhof (Vienna) said that in the 
universities of Central Europe it had formerly been 
considered unnecessary to train undergraduates in 
biochemistry. This view had recently changed and 
such courses were now mounted in the GFR, Austria 
and Switzerland. In most cases it was those who had 
pioneered the courses that had determined the sub- 
ject matter of the curriculum. Several of the pioneers 
were physiological chemists for whom a preclinical 
course served as the first part of the training. Others 
were organic chemists who put more weight on 
chemical training. It was indeed very difficult to 
achieve a balanced curriculum which provided train- 
ing in both chemicaland biological thinking. He con- 
sidered the two ways of thought quite different. The 
course that he had recently developed was divided 
into two parts. In the first part, lasting two years, the 
student learnt chemistry and either botany or zoology. 
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In the second part biochemistry was introduced. The 
practicals took the student as close as possible to 
research. Courses in microbiology and other special 
aspects of the subject were introduced. Seminars in- 
volving literature searches by the students were con- 
sidered important. The students eventually got a 
laster of Science. He said they realised that their 
course was still experimental but he felt confident 
that it was on the right lines. 
Campbell said that students who had entered on 
undergraduate courses in the UK with a view to 
studying biochemistry used to take only chemistry 
and biology in the first two years, Experience had 
shown that such students wanted to be identified 
with the biochemistry department from the start and 
so some course had to be arranged for them from 
the first year. 
Folkmann (Copenhagen) said that he agreed with 
Campbell and they provided one lecture per week 
in biochemistry for the first one and a half terms. 
These lectures aimed at relating the teaching in 
chemistry and biology to biochemical research and 
the subject matter was not examined. 
CA. Vernon (London) said he would like to take 
the view against biochemistry as an undergraduate 
subject. The number of such courses in the UK had 
grown rapidly because of the demand from students. 
No course was viable under present conditions unless 
students were coming forward. He believed that the 
study of biochemistry depended on a sound knowledge 
of chemistry and had noted that many of the bio- 
chemists present from the UK had started life as 
chemists. There was a danger that an undergraduate 
in biochemistry might learn little biology and not 
much chemistry. He could take a lot of measurements 
with complex machines but could not interpret them 
in either a biological or chemical context. Although, 
therefore, we would have to persist with undergraduate 
teaching of biochemists we should keep the routes 
open for the chemists, physicists and biologists. 
V.L. Kretovitch (Moscow) asked the difference 
between biochemistry and molecular biology. After 
discussion it was agreed that there was no difference. 
R.A. Harte (American Society of Biological 
Chemists) said he would like to modify the view of 
the status of undergraduate training in biochemistry 
in the USA. Five years ago there were 40-50 under- 
graduate schools giving degrees in biochemistry. 
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part of their examinations, finding the essay-type 
paper also essential. In Sweden they had moved 
very rapidly from the viva-type of personal exam 
to a position where they depended entirely on the 
multiple-choice-question. They found this convenient 
but he thought that they had been too keen to ra- 
tionalize the change in Sweden. He felt that a good 
student would not be satisfied if he had not been 
taught to use his brain for the discovery of new facts 
as well as the accumulation of old ones. 
7. The use of television 
Campbell said that television was progressively 
being used to enliven the teaching of biochemistry. 
Many laboratories, including their own, had made 
TV tapes for various purposes and FEBS had set up 
a library of material that was now available together 
with films. In the limited time available he would 
like to introduce Dr. Normah Cohen, a biochemist 
working with the Open University in England. The 
name was based on the fact that there were no cri- 
teria for admission to the Open University except 
for the desire to study for a degree. The University 
had been in action since January 1971 and had en- 
rolled 25,000 students. The instruction was by books, 
tutors, summer schools, radio and TV. The latter were 
broadcast on Sunday mornings and in the early eve- 
ning by the BBC. Naturally the programmes were 
available to the whole population irrespective of 
whether they had enrolled as students. In fact the 
programmes were being seen by a much larger 
audience. 
Cohen said that their basic problem, as with Prof. 
Wiggans, was that the students were very hetero- 
geneous in their backgrounds. He had previously 
mentioned the first year foundation course in science 
that covered physics, chemistry, biology and the earth 
sciences. There were 7,000 students enrolled for this 
course. They could assume no previous knowledge on 
the part of the students who had an average age of 
26 years with a minimum of 2 1 and a maximum of 
81. Most of the students were employed on full-time 
jobs and devoted 15-20 hr per week to their studies 
in what would otherwise be their spare time. Each 
week the student received a book which contained 
the basic teaching in self-instructional form. The 
students were encouraged to do exercises and solve 
problems and perhaps do an experiment in order to 
introduce a topic. Each student also received a home- 
experiment-kit which enabled him to do experiments 
at home which illustrated a number of scientific 
principles. Great emphasis in the first year was placed 
on principles and the means of evaluating evidence 
rather than the mere accumulation of facts. In addi- 
tion to the books and the kits the student received 
each week a 25 min programme on TV as a back-up 
of the written material and a further 25 min of radio 
which was designed to broaden the background of the 
course. The student could also go to his local study 
centre of which there were now 250 throughout the 
UK. 
He said that in the laboratory work shown on TV 
they aimed at a very fundamental level and certainly 
did not try to provide a technical manual. As a result 
they did not expect to teach a student how to per- 
form a particular technique but wanted to show 
scientists doing experiments which emphasized prin- 
ciples. They realised that TV should be used only for 
showing things and not merely for talking. A major 
problem was to involve the student. No doubt the best 
way was to give a brilliant performance but one could 
not depend on that. They found it better to ask the 
student to actually do things while watching the TV 
programme. Thus the student could take readings 
off a galvanometer. He received pre-programme notes 
which aimed to get him in the right state for the pro- 
gramme and post-programme notes to give him in- 
structions on the calculations from his readings. 
In physics they had actually been able to show the 
passage of neutron particles in a tracking chamber. 
The principles were explained in the pre-broadcast 
notes and then from a series of photographs the stu- 
dent was asked to evaluate and calculate the nature 
of the particles that had decayed in the bubble 
chamber. The programme was recorded at CERN. 
In this way the student learnt the method, the 
dangers and the calculations. 
One of their problems was to transmit to the 
student a sense of atmosphere. Thus a student work- 
ing at home might never have been in a laboratory. 
The programmes aimed to show what it was like 
working in a laboratory. They avoided recorded lec- 
tures and he strongly advised those who had TV in 
their universities to do so. A good lecture was only 
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just acceptable on TV and a mediocre lecture was 
deadly. Finally Cohen said that one should avoid 
the talking-head-situation. Theprogramme must be 
kept visual and where explanation was needed it 
should be written down. Whenever possible the 
student should do things while he was watching. 
In closing the session timpbell said that the TV 
films would be shown the following day and Prof. 
Wiggans would also be present o demonstrate 
his material. (In the event he response was so good 
that there was a full house at each showing). 
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